Role of microtubule-dependent membrane trafficking in acrosomal biogenesis.
The role of microtubule-based trafficking in acrosomal biogenesis was examined by studying the effects of colchicine on spermiogenesis. In electron micrographs of untreated cap-phase mouse spermatids, coated vesicles were always seen on the apex and caudal margins of the developing acrosomal cap. The increase in volume and the accumulation of materials in the acrosome during the Golgi and cap phases were observed to occur via fusion of vesicles at various sites on the growing acrosome. By studying the acid phosphatase localization pattern and colchicine-treated spermatids, the role of clathrin-coated vesicles became clear. Coated vesicle formation at the caudal margin of the acrosome appeared to be responsible for the spreading and shaping of the acrosome over the surface of the nucleus and also established distinct regional differences in the acrosome. In colchicine-treated spermatids, the Golgi apparatus lost its typical membranous stack conformation and disintegrated into many small vesicles. Acrosome formation was retarded, and there was discordance of the spread of the acrosomal cap with that of the modified nuclear envelope. Many symplasts were also found because of the breakdown of intercellular bridges. Colchicine treatment thus indicated that microtubule-dependent trafficking of transport vesicles between the Golgi apparatus and the acrosome plays a vital role in acrosomal biogenesis. In addition, both anterograde and retrograde vesicle trafficking are extensively involved and seem to be equally important in acrosome formation.